The rate of malaria transmission is strongly determined by parasite development time in 25 the mosquito, known as the extrinsic incubation period (EIP), since the quicker parasites 26 develop, the greater the chance that the vector will survive long enough for the parasite to 27 complete development and be transmitted. EIP is known to be temperature dependent but 28 this relationship is surprisingly poorly characterized. There is a single degree-day model 29 
Introduction 40
The transmission of vector-borne diseases is strongly influenced by environmental 41 temperature [1, 2] . For this reason, there is considerable interest in the possible effects of 42 climate change on the dynamics and distribution of diseases such as malaria (e.g. [3] [4] [5] [6] ). 43
One of the key temperature dependencies in malaria transmission is the Extrinsic 44
Incubation Period (EIP; also defined as the duration of sporogony), which describes the 45 time it takes following an infectious blood meal for parasites to develop within a 46 5 feeds, with at least 150 mosquitoes per infectious feed (see Table S1 for details of 93 replicate numbers and sample sizes). For each feed we included a control set of 94 mosquitoes maintained at 27°C to confirm infections. 
Results 109
The results of the infection experiments are summarized in Table 1 (details of sampling  110 and parasite measures are given in Table S1 ). 111
112
We found no evidence for oocyst or sporozoite infection at constant 16°C over three 113 replicate feeds. Oocyst prevalence in mosquitoes maintained at 27°C (controls) ranged 114 from 82-100%, indicating that these feeds were infectious (Table S1) However, by estimating 95% confidence intervals across the replicate infectious feeds we 127 can determine a credible window for EIP, representing the latest day at which no 128 sporozoites were likely to be observed, and the latest day at which maximum sporozoite 129 prevalence was likely to have occurred based on our observations. Our conservative 130 methodology minimized any differences between the observed values and the Detinova 131 values. This approach conceptually follows recent work defining the completion of 132 sporogony as a distribution rather than a single time point [7, 15, 19] . Using this method 133
we define a window of sporogony for An. stephensi of 31-37 days at 18°C, and 26-27 134 days at 18 ± 5°C ( Figure 1A&B ). These empirical estimates are substantially shorter than 135 the EIP of 56 days predicted by the degree-day model. The significance of these shorter 136 further. These findings are consistent with Jensen's inequality, which predicts that 167 fluctuation around a mean temperature can modify (in this case increase) development 168 rate compared to the same average constant temperature [23] , and confirm earlier 169 empirical research conducted using species of rodent malaria [14] . In turn, the faster 170 parasite development yields potentially much greater force of infection under cooler 171 environmental conditions than predicted using the Detinova model (illustrated in Fig 1) . 172
173
We acknowledge that our study used lab-adapted mosquito and parasite strains and there 174 is a need to validate our findings using local mosquito-parasite pairings. Local adaptation 175 in vector and/or parasite population could change the thermal sensitivity of the vector-176 parasite interaction [24] . Note, however, this argument applies equally to the existing 177 Detinova model (and indeed extends to many other mosquito-parasite studies that use lab 178 strains). Similarly, our lab-based mosquito survival curves do not necessarily reflect 179 patterns of survival in the field [25, 26 ], yet qualitative differences in force of infection 180
relative to the Detinova model should hold regardless. As such, our results challenge one 181 of the most long-standing models in malaria biology and highlight a need for further 182 studies to examine the thermal ecology of malaria, particularly at the edges of range in 183 areas such as the Kenyan and Ethiopian highlands where the potential impacts of climate9 change remain controversial [4, 5, 27, 28] . 185
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